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Abstract:

High-power laser diode arrays have been developed for scaleable end-pumped solid state
laser systems. We have designed and fabricated InGaAs laser diodes with projected lifetimes of
~10,000 hours at output powers of 30 W per linear cm. These diodes utilize a large transverse
waveguide which increases the COD limit and reduces the output divergence for better microlens-
collection efficiency.

Many applications motivate the development of a reliable, compact CW laser system
emitting at 1 pum. Compared to Nd:YAG, Yb:YAG offers a longer storage time (~ 1 ms), lower
quantum defect (3 x), wider absorption band, and the use of InGaAs active layers which enhances
diode reliability. More than 150 W of CW power with an optical-to-optical efficiency of 25% was
achieved with this design, which represents the highest power ever reported for this system. We
have also end-pumped a Tm:YAG laser that utilizes 805 nm diodes. By pumping away from the
main absorption peak it is possible to create sufficient population inversion to overcome ground
state reabsorption and still allow efficient laser operation. An InAlGaAs laser diode array produced
460 W of CW power at 805 nm from a 2.4 cm long stack of microlens-conditioned 1-cm long laser
bars. The Tm:YAG laser has produced 115 W of CW power. Both lasers utilize similar pump
geometries, cooling cavities, and laser rods with diffusion bonded undoped end-caps in a modular
architecture that is rugged, compact and scaleable to high average power.

: We have developed the first diode-pumped tunable mid-IR laser. InGaAsP/InP diode bars

emitting at 1.65 pum were used to pump a Cr:ZnSe crystal which is tunable from ~ 2 to 3 um. A
peak output power of 0.34 W was achieved with a four-bar microlens-conditioned array operating
at 60 W peak power. The output performance of these types of microlens-conditioned laser diode
arrays will continue to expand the number of ion-host combinations that can be realized in diode-
pumped solid-state laser systems.

* This work was performed under the auspices of the US Department of Energy by Lawrence Livermore National
Laboratory under contract W-7405-Eng-48.
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